The mechanism of inhibition of mitochondrial oxidative phosphorylation by the nonsteroidal anti-inflammatory agent diflunisal.
The anti-inflammatory agent diflunisal was found to induce a progressive loss of respiratory control in tightly coupled rat liver mitochondria, starting at low concentrations (3.3 microM). This loss of control was accompanied by a stimulation of state 4 respiration in the presence of either succinate or glutamate plus malate as the respiratory substrate. The inhibition of state 3 respiration by oligomycin was released by diflunisal. Mitochondrial ATP hydrolysis was stimulated by diflunisal over the same concentration range that affected state 4 respiration: the stimulation was inhibited by oligomycin. It was concluded that diflunisal was acting as an uncoupler of mitochondrial oxidative phosphorylation. An identical action was found in mitochondria isolated from the livers of mice, rabbits and guinea-pigs. Potencies similar to diflunisal were found with flufenamic acid and mefenamic acid, but other anti-inflammatory agents were either less potent or inactive.